Botulinum toxin A increases analgesic effects of morphine, counters development of morphine tolerance and modulates glia activation and μ opioid receptor expression in neuropathic mice.
The use of botulinum neurotoxin type A (BoNT/A) against pain, with emphasis for its possible use in alleviating chronic pain, still represents an outstanding challenge for experimental research. In this study, we examined the effects of BoNT/A on morphine-induced tolerance during chronic morphine treatment in neuropathic CD1 mice subjected to sciatic nerve lesion according to the Chronic Constriction Injury (CCI) model of neuropathic pain. We measured the effects of BoNT/A on CCI-induced allodynia and hyperalgesia and on the expression of glial fibrillary acidic protein (GFAP, marker of astrocytes), complement receptor 3/cluster of differentiation 11b (CD11b, marker of microglia), and neuronal nuclei (NeuN) at the spinal cord level. We also analyzed the colocalized expression of GFAP, CD11b and NeuN with phosphorylated p-38 mitogen-activated protein kinase and with μ-opioid receptor (MOR). A single intraplantar injection of BoNT/A (15 pg/paw) into the injured hindpaw, the day before the beginning of chronic morphine treatment (9 days of twice daily injections of 40 mg/kg morphine), was able to counteract allodynia and enhancement of astrocytes expression/activation induced by CCI. In addition, BoNT/A increased the analgesic effect of morphine and countered morphine-induced tolerance during chronic morphine treatment. These effects were accompanied, in neurons, by re-expression of MORs that had been reduced by repeated morphine administration. The combinatory effects of BoNT/A and morphine could have relevant therapeutic implications for sufferers of chronic pain who could benefit of pain relief reducing tolerance due to repeated treatment with opiates.